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IS SERUM LEVEL OF 25-HYDROXYVITAMIN D ASSOCIATED WITH THE
RISK OF HIP REPLACEMENT FOR OSTEOARTHRITIS? RESULTS FROM
A PROSPECTIVE COHORT STUDY
S. Hussain y, R. Daly z, Y. Wang y, J. Shaw x, D. Magliano x, S. Graves k,
P. Ebeling y, A. Wluka y, F. Cicuttini y. yMonash Univ., Melbourne,
Australia; zDeakin Univ., Melbourne, Australia; xBaker IDI Heart and
Diabetes Inst., Melbourne, Australia; kUniv. of Adelaide, Adelaide, Australia
Purpose: Evidence is conﬂicting for the association between serum 25-
hydroxy-vitamin D[25(OH)D] concentrations and risk of hip osteo-
arthritis. The aim of this prospective cohort study was to determine
whether serum 25(OH)D concentrations were associated with the
incidence of hip replacement for osteoarthritis.
Methods: This study examined 9,135 participants from the Australian
Diabetes, Obesity and Lifestyle Study who had serum 25(OH)D meas-
ured in 1999-2000 and were aged 40 years at the commencement of
hip replacement data collection. The incidence of hip replacement for
osteoarthritis during 2002-2011 was determined by linking cohort
records to the Australian Orthopaedic Association National Joint
Replacement Registry. The association between serum 25(OH)D and
incidence of hip replacement for osteoarthritis was estimated by hazard
ratio [HR, 95% conﬁdence interval (CI)] with age as the time-scale. Since
a sex interaction was identiﬁed, all analyses were stratiﬁed by sex and
adjusted for body mass index, smoking status, ethnicity, physical
activity, season of blood collection, latitude, area-level disadvantage,
diabetic status and hypertension.
Results: Over an average 9.1 (SD 2.7) years of follow-up, 90 males and
111 females had hip replacements for osteoarthritis. In males, a one SD
increase in 25(OH)D concentrations was associated with a 25%
increased incidence of hip replacement for osteoarthritis (HR 1.25, 95%
CI 1.02, 1.56), with a dose response relationship observed by quartiles of
25(OH)D concentration (P for trend 0.04). No signiﬁcant associationwasClinical and functional comparison between subgroups with and without foot pain
No foot pain
(n¼938)
Foot pain (n¼317) P* Ipsilateral foot
pain (n¼87)
Contralateral foot
pain (n¼56)
Bilateral foot pain
(n¼174)
P*
Depression, CES-D score 5.0 (-3.0-13.0) 6.0 (-3.0-15.0) y 0.007 7.0 (-3.0-17.0) 5.0 (-3.8-13.8) 6.0 (-4.0-16.0) y 0.002
SF-12 Mental Score 56.3 (46.6-66.1) 54.6 (42.4-66.8) y 0.017 54.4 (41.0-67.8) 54.9 (45.3-64.4) 54.4 (42.1-66.6) y 0.019
SF-12 Physical Score 47.3 (34.5-60.1) 43.5 (27.7-59.2) y <0.001 41.6 (23.1-60.0) y 48.9 (37.1-60.7) 42.6 (27.0-58.2) y <0.001
WOMAC Pain 5.0 (-1.0-11.0) 6.0 (0.3-11.6) y <0.001 7.0 (3.0-11.0) y 6.0 (0.0-12.0) 7.0 (1.0-13.0) y <0.001
WOMAC Stiffness 3.0 (1.0-5.0) 3.0 (0.0-6.0) y 0.003 4.0 (1.0-7.0) y 2.5 (0.5-4.5) 4.0 (1.0-7.0) y 0.012
WOMAC Function 14.9 (-2.5-32.3) 20.2 (-1.7-42.1) y <0.001 20.2 (-2.7-43.1) 20.1 (-0.2-40.4) 21.0 (-0.5-42.5) y <0.001
WOMAC Total 22.0 (-1.0-45.0) 30.6 (0.7-60.5) y <0.001 31.0 (2.1-59.9) 28.5 (-0.9-57.9) 32.0 (2.0-62.0) y <0.001
20m walk pace, m/s 1.30 (1.03-1.57) 1.24 (0.96-1.52) y 0.024 1.22 (0.99-1.46) y 1.29 (0.94-1.64) 1.25 (0.94-1.55) 0.019
Repeated chair stand
pace, stand/s
0.46 (0.29-0.63) 0.42 (0.23-0.61) 0.057 0.40 (0.23-0.57) y 0.46 (0.24-0.68) 0.42 (0.24-0.61) 0.014
CES-D ¼ Centre for Epidemiologic Studies Depression Scale; SF-12 ¼ Short Form-12; WOMAC ¼ Western Ontario and McMaster Universities Osteoarthritis Index.
* Signiﬁcance of MANCOVA between the foot pain and no foot pain groups, and between foot pain subgroups and the no foot pain group, adjusted for age, gender, BMI, KL
grade and co-morbidities.
y Signiﬁcantly different to no foot pain group.observed in females (HR 1.10 per SD increase in 25(OH)D concen-
trations, 95% CI 0.87, 1.39).
Conclusions: Higher serum 25(OH)D concentrations were associated
with an increased risk of hip replacement for osteoarthritis in males,
but not in females. The mechanism for the association warrants further
investigation.
524
THE PREVALENCE AND IMPACT OF FOOT PAIN IN PEOPLE WITH
KNEE OSTEOARTHRITIS: DATA FROM THE OSTEOARTHRITIS
INITIATIVE
K.L. Paterson y, R.S. Hinman y, D.J. Hunter z, T.V. Wrigley y, K.L. Bennell y.
y The Univ. of Melbourne, Carlton, Australia; zUniv. of Sydney, Sydney,
Australia
Purpose: Knee osteoarthritis is a highly prevalent condition that
adversely affects function and quality of life. Foot pain is also common
and disabling, and therefore concurrent foot pain in people with knee
OA may further exacerbate disability and symptom severity than ifknee OA occurred in isolation. The aim of this study is to document
the prevalence of foot pain and foot pain laterality in people with
knee osteoarthritis (OA), and to examine its impact on health and
function.
Methods: Participants from the Progression subcohort (n¼1255, aged
45-79 years) of the Osteoarthritis Initiative with symptomatic tibiofe-
moral knee OAwere included. Prevalence of foot pain, deﬁned as pain in
the foot/ankle, and foot pain laterality referenced to the most affected
knee, was determined. Health status was evaluated using the Western
Ontario and McMaster Universities Osteoarthritis Index (WOMAC), the
Short Form-12 (SF-12) and the Centre for Epidemiological Studies
Depression (CES-D) Scale. Function was assessed using the 20-meter
walk test (20MWT) and a repeated chair stand test. Differences in
health and functional measures were compared between groups with
and without foot pain using multivariate analysis of covariance
adjusting for age, gender, BMI, KL grade and co-morbidities. All data for
these analyses are from the OAI public use data sets.
Results: One quarter (n¼317, 25%) of people with knee OA experienced
concurrent foot pain and these people scored worse on all health
measures and on the 20MWT compared to those without foot pain
(p<0.05) (Table 1). Subgroup analyses revealed the majority experi-
enced pain in both feet (n¼174, 55%) or in the ipsilateral foot (n¼87,
27%). People with bilateral foot pain reported a signiﬁcantly higher CES-
D score (p<0.015), worse SF-12 mental (P¼0.017) and physical
(P<0.001) component scale scores and poorer scores on all WOMAC
subscales (p<0.01) compared to the no foot pain group. Furthermore,
the ipsilateral foot pain subgroup reported signiﬁcantly worse SF-12
physical scores (p¼0.004), higher WOMAC pain (p¼0.029) and stiffness
(p¼0.017) scores, walked signiﬁcantly more slowly (p¼0.049) and
performed signiﬁcantly slower on the repeated chair stand test
(p¼0.042) compared to people without foot pain. No differences were
found between the contralateral foot pain subgroup compared to the no
foot pain group on any of the measures.Conclusions: These ﬁndings show that foot pain is common in people
with knee OA, and bilateral and ipsilateral foot pain adversely affects
health and function suggesting laterality is important. Further research
is needed to establish the mechanism and interaction of pathology at
these sites, and to evaluate foot pain treatment in this population.
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IS KNEE ALIGNMENT AND MORPHOLOGY ASSOCIATED WITH
PATELLOFEMORAL OSTEOARTHRITIS? A SYSTEMATIC REVIEW
E.M. Macri y,z, J.J. Stefanik x, K.M. Khan y,z, K.M. Crossley k. yDept. of
Family Practice, Univ. of British Columbia, Vancouver, BC, Canada; zCtr.
for Hip Hlth.and Mobility, Univ. of British Columbia, Vancouver, BC,
Canada; xDept. of Physical Therapy and Athletic Training, Boston Univ.,
Boston, MA, USA; k Sch. of Hlth.and Rehabilitation Sci., Univ. of
Queensland, Brisbane, Australia
Purpose: Osteoarthritis (OA) affecting the patellofemoral (PF) joint is
strongly associated with pain and impaired function, and isolated PFOA
may progress towards multi-compartment knee OA. Abnormal loading
Relationship between KLG grading of knees & changes in parameters from
baseline to 26 weeks
Kellgren
Lawrence
grading (KLG)
at baseline
KLG¼2 (N¼7) KLG¼3 (N¼24) KLG¼4 (N¼17) P values
from
ANOVA
Mean Standard
deviation
Mean Standard
deviation
Mean Standard
deviation
Age 59.5 13.8 67.9 7.4 66.7 10.4
Changes in:
6 minute
walk test
distance
58.1 37.7 41.9 56.5 46.9 65.9 0.81
Body Mass Index -0.2 1.4 -0.3 1.2 -0.6 1.2 0.8
Waist
circumference
-2.86 5.81 -1.04 3.17 -2.24 3.13 0.4
Pain Visual
Analogue
Score
(Range 0-10)
-1.14 1.68 -0.63 2.39 -0.76 2.39 0.87
WOMAC Scores:
Global Score 8.3 7.9 8.8 16.4 9.7 13.3 0.97
Pain 8.6 10.3 10.4 17.8 10.3 16.4 0.97
Stiffness 16.1 13.9 5.7 25.5 9.6 21.9 0.57
Function 7.4 9.7 8.7 17.4 9.5 14.1 0.95
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that knee alignment and morphology contribute to this. The relation-
ship between knee alignment or morphology and PFOA is not well
understood. Therefore, this systematic review aimed to evaluate the
associations of alignment and morphology with presence, severity,
onset or progression of PF OA.
Methods: Our review (PROSPERO # CRD42014007382) adhered to the
PRISMA statement. We included studies investigating knee alignment
or morphology in relation to features of PF OA in individuals with, or at
risk of, PF OA. We included all study designs and grey literature. We
searched Medline plus nine other databases. Two authors independ-
ently screened titles/abstracts, extracted data and evaluated study
quality using a modiﬁed Downs & Black tool. Papers with < 50% of
quality items endorsed were excluded. We contacted authors if infor-
mationwas missing or unclear. Best evidence synthesis was used where
statistical pooling was not possible.
Results: Initial search led to 8603 titles. After removing duplicates and
non-English titles, screening papers, tracking citations, reviewing refer-
ence lists, and assessing quality, we included 16 papers (11 study sam-
ples). Fivewere longitudinal cohort studies (max3 year follow-up) and11
were cross-sectional. Twostudies targetedaPFOAsample,11 studiesknee
OA, and three included various clinical knee conditions. These studies
included 2919 participants (65% women), mean age 55 years, BMI of
26.1 to 31.4kg/m2. PFOAprevalence ranged from20 to100%, basedmostly
from X-ray (osteophytes and/or JSN).While symptomswere an inclusion
criterion in most, only one study speciﬁed anterior knee pain.
Trochlear morphology (six methods) was investigated in nine papers;
and alignment was measured in the frontal plane (twomethods) in four
papers; sagittal plane (four methods) in ﬁve papers; and axial plane
(seven methods) in six papers. At least 10 outcomes were used to
evaluate features of PFOA.
Study heterogeneity precluded statistical pooling. Overall, there was
insufﬁcient evidence on our topic of interest in a population with
diagnosed PFOA, since most studies did not speciﬁcally recruit partic-
ipants with PFOA. However, there was strong evidence supporting a
relationship between PF alignment or morphology and degenerative
features at the PF joint in people with either knee OA or other knee-
related clinical conditions. No studies investigated PFOA onset.
Frontal plane, strong evidence. Knees with isolated PFOA aremore likely
valgus than those with TF or multi-compartment OA. Varus and valgus
correlate cross-sectionally with PF osteophytes but not JSN or cartilage
volume, and direction of alignment may relate to compartment later-
ality with varus knees having more medial involvement and vice versa.
A change towards valgus over time may correlate with PF cartilage loss.
Sagittal plane, limited evidence. Patella alta is associated with lateral,
and some medial, compartment PFOA features both cross-sectionally
and longitudinally in people with knee OA, but not with various knee-
related conditions.
Axial plane, limited evidence. Increased lateral displacement and lateral
tilt correlates with increasing PFOA prevalence and severity, and pro-
gression longitudinally. Direction of displacement or tilt correlates with
laterality of PFOA features.
Trochlear morphology, strong evidence. Cross-sectionally, trochlear
dysplasia is generally associated with increased severity of PFOA fea-
tures. Over two to three years follow-up, trochlear dysplasia does not
correlate with PFOA features.
Conclusions:While research speciﬁcally targeting a PFOA population is
limited, data synthesis in this review provides strong evidence that
knee alignment and trochlear morphology correlate with features of PF
joint degeneration. Future studies should: target PFOA in their eligibility
criteria; include a comparison group of healthy knees; use standardized
methods for measuring alignment or morphology to enhance general-
izability; and have longer follow-up times in cohort studies.
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IF YOU HAVE END-STAGE RADIOGRAPHIC KNEE OSTEOARTHRITIS
CAN YOU RESPOND TO NON-SURGICAL MANAGEMENT?
I. Atukorala y, J. Makovey z, M. Williams z, E. Ochoa Albíztegui x,
J.P. Eyles z, D.J. Hunter z. yDept. of Clinical Med., Univ. of Colombo,
Colombo, Sri Lanka; zRoyal North Shore Hosp. and Inst. of Bone and
Joint Res., Kolling Inst., Univ. of Sydney, Sydney, Australia; xABC Med.
Ctr., Mexico City, Mexico
Purpose: It is established that the grade of radiographic knee osteo-
arthritis (KOA) at baseline is associated with disease progression,response to analgesics and preoperative function. There is a community
perception, yet unproven, that end-stage radiographic KOAwill respond
to nothing short of joint replacement. Therefore, this study aims to
determine whether the Kellgren Lawrence grading (KLG) of KOA is a
predictor of weight loss and improvement of symptoms in a multi-
disciplinary osteoarthritis chronic care program (OACCP).
Methods: This observational clinical cohort study followed consec-
utive participants at the OACCP over 26 weeks. The OACCP aims to
reduce pain, improve function and quality of life of participants with
KOA by interventions designed to achieve/maintain healthy body
weight,increase physical activity, optimise function and manage
comorbidity. Participants were assessed at baseline and 26 weeks.
Kellgren Lawrence Grading (KLG) of baseline knee radiographs were
used to stratify participants into 3 groups: KLG 2, 3 and 4. The
relationship between KLG and changes from baseline to 26 weeks in
the following parameters; body weight, body mass index (BMI) waist
circumference, pain visual analogue scale (VAS: 0 no pain to 10
maximum pain) and 6-minute walk test distance (6MWT); were
analysed using ANOVA. The Western Ontario and McMaster Uni-
versities Arthritis Index (WOMAC) global, pain, stiffness and function
scores were similarly assessed
Results: The study population consisted of 72 participants in whom 48
had follow up data at 26 weeks. The participants had mean age of 66.2
years (SD ± 9.9). 56% were females. BMI, waist circumference, pain VAS
and 6MWT were 30.8kg/m2 (SD ± 7.2), 103cm (±15.4), 5.29 (± 2.11) and
380.39 (± 127) respectively. Baseline sub scales of WOMAC global score,
subscales of pain, stiffness and physical function were 45.1 (±18.49)
45.34(± 20.25), 41.34 (±23.60), 45.48(±18.7) respectively. The subjects
had the following KLG grading at baseline: Grade 2 -7(15.2%), 3-24(50%)
and 4-17(34.7)%.
The BMI, waist circumference, pain VAS and 6 MWT of participants
improved 30.8 to 30.2 kg/m2, 103.2 to 100.3cm, 5.29 to 4.33 and
380.3 to 439 m respectively from 0 to 26 weeks (p<0.05). Similarly,
a signiﬁcant improvement in WOMAC global score and pain, stiff-
ness, physical function sub scales occurred from 45.11 to 53.11, 45.34
to 55.84, 41.31 to 50.26, and 45.48 to 53.21 between the two time
points (p<0.05). However, there was no signiﬁcant difference
between the Kellgren Lawrence groups in terms of the changes seen
after the interventions (Table)
Conclusions: This study demonstrates that improvements with non-
operative management occurred irrespective of radiographic disease
severity in knee osteoarthritis. It refutes the common perception that
persons with end-stage radiographic knee osteoarthritis will beneﬁt
only from joint replacement.
